ABSTRACT. The concept of a second degree polynomial with nonzero subdegree is investigated for Abelian groups, and it is shown how such polynomials can be exploited to produce elementary proofs for the Uniqueness Theorem and the Fourier Inversion Theorem in abstract harmonic analysis.
In view of (I0), (12), and (5), (13) can be improved in special cases: f (0P2(G,M) f EHOM(G,M) if either (Vx (G) (3y(G) 2y=x Thus we have (13) functions in P2(G). Inserting x y -z in (2) , we obtain with use of (4) 3f(x)-f(2x) + f(-x) O.
(7)
For f P2(G'M)' (7) implies f (EP2(G) f(2x) 4f(x) for all xEG.
If f (P2(G,M) is even and x=-z is put into (2) , then 2f(x) + 2f(y) f(x+y) + f(x-y).
Conversely, if (9) holds for f P2(G,M) inserting xffiy in (9) yields f(2x) 4f(x).
Thus (9) is equivalent to the evenness.
If fiG M satisfies f*=-f, it is said to be odd. Write OP2(G,M) for the set of all odd functions in P2(G,M). For f (P2(G,M) (7) implies f 60P2(G,M) f(2x) 2f(x) for all x EG.
(I0)
Putting x =2t+y and z =-2t-y in (2), one obtains
(ii) 
There is a partial converse to (17). If h is any element of
as follows readily from (2) . If h is even and f 2h, a direct computation with For x,y,z G, the above yields
Q.E.D.
THE FUNDAMENTAL THEOREMS OF ABELIAN ABSTRACT HARMONIC ANALYSIS.
In the sequel G will be a fixed, but arbitrary, locally compact, Abelian, 
There are two basic approaches to the proof of the fundamental theorems. The more modern approach is based on the Gelfand-Naimark theory of commutative Banach Algebras. It is based on the observation that, under the convolution operation , defined by f , h(x) I f(x-t) h (t)dt for all f, h 6L I(G) and x 6 G, [I] and [6] for more recent accounts). 
Then f is in EP 2(E,T ) L I(E) and
(where E is the dual of itself as in (33)).
E PROOF. That f is in EP2(E follows from (17).
Let E and e be as in (33) 
LEMMA 3. Let K be a compact subgroup of G and h an element of P2(G,TC).
Then h(K) T.
PROOF. It will suffice to show that h2(K)cT (where h21G x-h(x)2).
In view of (21) there exist p EP2(G C T) and g 0P 2 (G,T) with h 2 --p" g. 
That (41) holds is obvious. Q.E.D.
